Effect of d-or l-verapamil on frequency-force relationship of atrial or ventricular preparations:
In the atrial preparations, positive staircase phenomenon was usually induced at a range of 1 to 3 Hz and it was inverted by treatment with dlverapamil as reported in a previous paper.3) As shown in Fig.2 , the positive staircase phenomenon was inverted not only by d-verapamil but also l-verapamil. Even in the ventricular preparation, after either d-or l-verapamil treatment, negative staircase was usually observed. Fig.3 shows an experiment.
Effects of d-or l-verapamil on responses to calcium chloride: When calcium chloride was injected into the sinus node artery, marked positive inotropic and slight chronotropic effects were dose-relatedly induced as reported previously.1) In the electrically paced atrial preparation, positive inotropic responses to calcium chloride were suppressed by either d-or lverapamil as shown in Fig.4 . After relatively large doses of either d-or lverapamil, sinus arrest usually occurred. During sinus arrest induced by d-or l-verapamil, only negative staircase phenomenon was obtained. And even when calcium chloride was infused, the developed tension was potentiated but still the negative staircase was shown as illustrated in Fig.5 . 
DISCUSSION
The present study on isolated canine atrial and ventricular muscles shows that optical isomers exhibit negative chronotropic and inotropic actions. The potencies of d-and l-verapamil for inducing negative chronotropic and inotropic effects were about 1 and 10, respectively, in spontaneously beating preparations. It has been reported that l-verapamil is approximately 10 times more potent than d-verapamil as a negative isotropic compound on cat papillary muscle8) and on the canine left ventricle.9) This is in line with the present results. Kaumann and Serur9) reported that l-verapamil appeared to be more potent than d-verapamil as a negative inotropic substance on the canine ventricle in the whole animal. However, in the present study on the isolated canine atrial preparation, l-verapamil was approximately 10 times more potent than d-verapamil both in inotropism and chronotropism. Netgaive inotropism of either l-or d-verapamil can be reversed by injection of calcium chloride in the same manner. There is no difference between d-and lverapamil in the calcium antagonistic action. Bayer et al4) reported that l-verapamil left the steady state contraction amplitudes nearly unchanged at 6/min, but produced a strong depression at 60/min, and the d-verapamil exerted only a moderate negative inotropic effect (particularly at low frequencies). In the present study, not only d-verapamil but also l-verapamil produced a strong depression at higher frequencies in both atrial and ventricular muscles. Any given doses of d-verapamil never produce uniform depression of contraction amplitude in the frequency-force relationship differing from the results in isotonically contracting cat papillary muscles. 4) 
